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Abstract 
 
We assessed identity matching ability using whole-face images and faces with the 
upper face eye region covered by sunglasses (experiment 1) or the lower face region 
covered by a scarf (experiment 2) in typically developing individuals and those with 
Williams syndrome (WS). The study questioned whether access to eye or mouth 
information was critical to processing identity.  In experiment 1 WS participants 
(n=19) performed less accurately than typically developing participants and on trials 
with the eye region occluded they produced significantly prolonged reaction times. In 
experiment 2, participants with WS (n=13) performed less accurately than individuals 
developing typically and on trials with the mouth region covered there was no group 
different in reaction times. Access to the eye region is particularly important in WS 
and reaction time analyses suggest atypical processing strategies when faces have the 
eye region, but not the mouth region, covered.  
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Show me your eyes: Evidence from Williams syndrome 
 
Recognising people that we know from those who are strangers is essential to allow 
smooth running social interactions. Typically developing individuals are extremely 
adept at processing facial identity across manipulations of setting, lighting, visual 
angle and facial expressions (cf. Bruce, 1988). For individuals with disorders of 
development the seemingly natural way that faces are processed may occur atypically, 
having wide ranging implications for social interactions. One such disorder is 
Williams syndrome (WS) a genetic disorder that is characterised by a distinct 
cognitive profile (see Bellugi et al., 2000) as well as very specific social behaviours 
(Jones et al., 2000) that may relate to the way facial information is processed. 
 
Individuals with WS (prevalence 1:20,000; Morris, Demsey, Leonard, Dilts, & 
Blackburn, 1988), have been found to rate unfamiliar faces as more ‘approachable’ 
than children with other disorders of development and those who are developing 
typically (Jones et al., 2000). This abnormal facial judgement has been associated 
with a ‘pro-social compulsion’ (Frigerio et al., 2006) and may also be linked with the 
way that faces are processed. Sensitive assessments of face skill have revealed subtle 
atypicalities in the manner face encoding (e.g. Karmiloff-Smith et al., 2004; Riby, 
Doherty-Sneddon, & Bruce, 2008a; see Martens, Wilson, & Reutens, 2008 for a 
review of literature of perceptual style) and recent eye tracking investigations have 
revealed a range of subtle perceptual and attentional atypicalities that occur when 
individuals with WS look at faces (Riby & Hancock, 2008, 2009; Porter, Shaw, & 
Marsh, submitted). Findings of both observational research and eye tracking 
investigations have suggested that individuals with WS spend an atypically prolonged 
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amount of time fixating upon faces (Mervis et al., 2003; Riby & Hancock, 2008, 
2009). Within the face region prolonged attention to the eye region, but not the mouth 
region, is particularly evident (Riby & Hancock, 2008). For example, individuals with 
WS show prolonged fixation to the eye region when recognising expressions of basic 
emotions (Porter, Shaw & Marsh, submitted). Thus processing of the eye region 
appears important to the nature of atypical face gaze associated with WS.  
 
Although behavioural research has suggested that individuals with WS show a 
‘typical’ pattern in that they are more accurate processing information from the upper 
than lower face (e.g. for identity matching, Riby, Doherty-Sneddon, & Bruce, 2009) 
further research is required to explore the exact nature of face processing when eye 
information is not available.   Evidence from the interpretation of complex emotions 
suggests that the eye region may be particularly important for individuals with WS 
(Riby & Back, submitted). Indeed for mental state interpretation, removing expressive 
information from the eyes (by keeping this region neutrally expressive) is more 
detrimental for individuals with WS than removing expressive information from the 
mouth region. For typical adults, covering the eye region affects face perception 
skills; occluding the eyes creates a greater disruption than covering other features 
when processing information related to gender (Bruce et al., 1993) and is crucial to 
the interpretation of complex emotions (Back, Jordan & Thomas, in press). In a 
similar vein covering the eyes prevents newborns from detecting faces in habituation 
studies (Gava, Valenza, Turati, & de Schonen, 2008). Effects that are driven by 
covering the eye region are likely to be related to their increased saliency. In typical 
face memory the lower face is less salient than the upper face (Malcolm, Leung & 
Barton, 2005) and when matching face-parts for identity the upper region is most 
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useful (Landell, 1979). This effect is replicated by individuals with WS when 
matching unfamiliar faces (Riby et al., 2009) but not when recognising familiar faces 
(Tager-Flusberg, Plesa-Skwerer, Faja & Joseph, 2003).  
 
Studies that have investigated use of different face regions by individuals with WS 
have used cropped and unrealistic stimuli that do not represent the type of face 
occlusions that may occur more naturally (e.g. Riby et al., 2009; Tager-Flusberg et al., 
2003). Similarly research that has investigated use of face parts by typically 
developing individuals has also tended to crop regions in an unrealistic manner 
(Langdell, 1978). The use of face parts as opposed to whole faces may be particularly 
detrimental to performance for individuals with WS due to problems grouping 
information and processing configurations (e.g. Farran, Jarrold, & Gatherole, 2003). 
However, it is common to have social interactions with people who have their eye 
region covered by sunglasses in the summer or the lower face covered by a scarf in 
winter. Therefore, the current research first explored this type of facial occlusion to 
explore use of the eyes (experiment 1) when matching unfamiliar faces on identity. To 
ensure that the results were not solely created by covering any part of the face 
(irrespective of the type of information being conveyed) a second experiment 
occluded the mouth region (experiment 2) and once again investigated the effect on 
identity matching. It is predicted that individuals with WS and those who are 
developing typically will find it harder to match the identity of faces when part of the 
face is covered and therefore not available for use. Due to insights from recent eye 
tracking studies that reveal the predominance of eye region fixations compared to the 
rest of the face (Riby & Hancock, 2008), the effect of covering the eye region may be 
particularly detrimental for participants with WS, compared to those developing 
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typically. There is less likely to be an effect of group when the mouth region is 
covered as eye tracking research indicates no difference between groups in the 
allocation of attention to this facial region (Riby & Hancock, 2008). The results will 
have implications for understanding the role of the eyes and mouth in the typical and 
atypical processing of facial identity. 
 
Experiment 1: wearing sunglasses  
 
Method 
Participants  
 
Nineteen participants with WS aged 6 years 0 months to 17 years 10 months (mean 11 
years 8 months SD 41 months) were recruited via the Williams syndrome Foundation. 
All participants were previously diagnosed phenotypically and in all cases their 
diagnosis was confirmed with positive FISH testing. The sample comprised 12 males 
and 7 females. Participants with WS were individually matched to a typically 
developing individual of comparable nonverbal ability (NV) taking into consideration 
the nature of the experimental face perception task. The matched group was 
comprised of 10 males and 9 females and participants were aged between 4 years 11 
months and 11 years 1 month (mean 8 years 2 months, SD 30 months). Typically 
developing participants were recruited from local schools and teachers completed the 
‘Strengths & Difficulties Questionnaire’ (SDQ; Goodman, 2001) confirming that all 
typically developing participants scored within the ‘normal’ behaviour range (total 
‘difficulties’ scores between 0-11). The NV group was matched to the WS group 
using raw scores on the Ravens Coloured Progressive Matrices task (RCPM; Raven, 
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Court, & Raven, 1990; max score 36). This task has previously been used to match 
individuals with WS with typically developing comparison groups (e.g. Riby et al., 
2009; Riby & Hancock, 2009) and represents one of the most commonly used 
matching measures (cf. Mottron, 2004). The group with WS scored between 11 and 
27 (mean 12) and the comparison group scored between 11 and 28 (mean 14). There 
was no significant difference between groups based on nonverbal ability (p=.62) but 
chronologically the WS group was significantly older than the NV group (t(18)=4.65, 
p<.01). 
 
Materials and Design  
 
The experimental task was run using E-Prime presented on a Dell Latitude D820 
computer. Participants were shown two faces side by side (see Figure 1). All faces 
were unfamiliar to participants and images were standardised for size and converted 
to grey scale using Adobe Photoshop©. Each face was approximately 13cm by 13cm 
on the computer screen and there was a gap of approximately 4cm between faces in 
the pair. One face showed a frontal view whilst the other was a 45degree angle, 
preventing pattern matching. The location of the frontal and 45degree images was 
counterbalanced (left, right) across trials. Participants completed 40 experimental 
trials plus 4 practice trials. Half the trials (total 22) showed full-face mages whilst half 
showed actors wearing sunglasses. The same glasses were used in all stimuli pictures. 
The same faces appeared in the sunglasses trials and the full face trials with the order 
of trials randomised. For ‘same’ trials (10 full-face and 10 sunglasses trials) the two 
faces were of the same individual. For different trials the two faces were of different 
individuals matched for gender and appearance (see Figure 1). Ten different faces (6 
females, 4 males) were used and each face appeared in a ‘same’ and a ‘different’ trial. 
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Between each trial appeared a 500msec blank screen followed by a central fixation 
cross (500msec). Face pairs remained on screen until the participant provided their 
key response (thus the task was self-paced). 
 
Procedure  
 
Participants were tested in a quiet setting and all successfully completed 4 practice 
trials prior to the 40 experimental trials. Participants were told that they would see 
two faces and they must decide as quickly and as accurately as possible whether the 
two pictures were of the same person or different people. An acetate sheet covered the 
keyboard leaving two holes for key presses. Above these holes (over the ‘z’ and ‘m’ 
keys) were the labels ‘same’ and ‘different’. Prior to commencement the experimenter 
ensured that the participants understood these terms and knew which keys to press.  
 
Results 
Accuracy  
 
An analysis of variance (ANOVA) with factors Group (WS, TD) and Condition 
(whole faces, sunglasses) revealed a significant effect of Group (F(1,36)=4.59, p<.05; 
mean WS 76%, TD 85%). Participants with WS were less accurate than typically 
developing participants of comparable nonverbal ability (even though they were 
significantly older in terms of chronological age). There was a significant effect of 
Condition (F(1,36)=4.01, p=.05; whole face 82%, sunglasses 79%) as the task was 
easier using the full-face than with eyes covered. Although the interaction between 
factors was not significant (p=.13, possible due to sample size and statistical power), 
Running Head: Show me your eyes 10
Table 1 indicated that the effect of Condition appeared to be driven by the WS 
participants. Separate one-way ANOVAs with the within-subject factor Condition 
(whole, sunglasses) revealed a significant effect for the WS group (F(1,18)=7.94, 
p<.05) but not for the TD group (p=.77). Accuracy decreased with the eye region 
covered for participants with WS but not for those developing typically. 
 
 
Reaction times 
 
Reaction times were analysed for trials answered correctly and the small number of 
responses greater than 2.5 standard deviations above the group mean for each 
condition were removed. An ANOVA with factors Group (WS, TD) and Condition 
(whole faces, sunglasses) revealed significant effects of Group (F(1,36)=4.38, p<.05; 
mean WS 4231msec, TD 3175msec) and Condition (F(1,36)= 17.183, p<.001; mean 
whole face 3410msec, sunglasses 3996msec). The interaction between factors was 
significant (F(1,36)=9.81, p<.01). Although the effect of Group was not significant 
for whole faces (p=.29; WS 3717msec, TD 3103msec) the groups differed 
significantly when the eyes were covered (F(1,36)=9.81, p<.01; WS 4746msec, TD 
3247msec; See Figure 1). When actors wore sunglasses participants with WS 
performed significantly slower than those developing typically. Indeed only 
individuals with WS showed a significant increase in RT with the eye region covered. 
 
Correlation with age 
Although some care is required due to the small sample size, the effect of age on task 
performance was examined in WS and TD as there was a large age range in both 
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groups. Results indicated no significant correlation between chronological age and 
overall task accuracy in WS (p=.73) or TD (p=.32). There was also no significant 
correlation for either group when chronological age was considered against accuracy 
for the whole face (WS p=.58; TD p=.41) or sunglasses conditions (WS p=.53; TD 
p=.30). For reaction time (RT) analyses, the time taken to complete the task 
(irrespective of trial type) was not significantly correlated with age in WS (p=.19) but 
was negatively correlated with age in TD (r=-.62, p<.01). Older typically developing 
participants responded quicker than younger typically developing participants. This 
pattern was consistent for the whole face condition (r=-.72, p<.01) and the sunglasses 
condition (r=-.68, p<.01). In WS, age was not correlated with RT to whole faces 
(p=.26) or responses in the sunglasses condition (p=.41). Chronological age 
differentially impacted upon time take to make a response in typical development and 
WS. 
 
Brief Discussion 
 
The results emphasise the important role of the eye region when matching faces on 
identity for individuals with WS. Although the accuracy of participants developing 
typically was not affected when the eyes were covered, accuracy for individuals with 
WS decreased without access this type of facial information. Reaction times also 
revealed that only participants with WS took longer to respond with the eye region 
covered. Occlusion of eye information had an extreme effect in WS and slowed 
perceptual processes in a more extreme manner than that seen in typical development.  
There was no significant difference in reaction times between groups when the eye 
region was in view, implying that the results were not due to a general increase in 
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response times for individuals with WS across conditions. Occluding the eye region 
had a specific effect on reaction times and accuracy for participants with WS that did 
not mirror that seen in typical development.  
 
It is interesting that accuracy did not decrease and reaction times did not significantly 
increase when the eye region was covered for participants developing typically. Given 
the vast amount of evidence that suggests that eyes are particularly salient within the 
human face it might be expected that accuracy would decrease without this type of 
information. However, it is clear that participants were still able to process 
information about facial identity when the eye region was covered. It is likely that 
participants processed information throughout the face region and were able to use 
other sources when the eye region was not available. If the task had involved memory 
ability rather than the simultaneous presentation of faces (where the participant may 
be able to shift their strategy with the face in front of them) the result may have been 
very different. Most important for the current study, the pattern of results and 
response times differed between individuals developing typically and those with WS, 
indicating an atypicality of performance related to presence of this genetic disorder. 
The effect of covering the eyes requires further research with a typically developing 
sample to understand the pattern of results obtained here, this is especially important 
due to the significant correlation between age and performance (in terms of reaction 
times) seen in the typical sample.  
 
It is possible that the reaction time results found in experiment 1 when covering the 
eye region are largely due to the effect of covering any part of the face, irrespective of 
the type of information the region portrays. Indeed participants with WS may be more 
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affected by the presentation of a ‘face part’ than individuals who are developing 
typically. To accommodate this possible explanation and to understand whether these 
data are specific to covering the eye region a further experiment was conducted 
whereby the mouth region (as opposed to the eye region) was covered using a scarf. 
The scarf was applied so that it covered the lower face (mouth region) and therefore it 
was possible to see whether there was an effect on reaction times for individuals with 
WS with the mouth (but not eyes) occluded. Although individuals with WS show 
prolonged fixation to faces, eye tracking evidence suggests that this is driven by 
attention to the eyes rather than an atypical allocation of attention to the lower face 
(Riby & Hancock, 2008). Given the nature of this recent eye tracking data we predict 
no difference between groups on experiment 2.  
 
[Figure 1 about here] 
 
 
[Table 1 about here] 
 
 
Experiment 2: wearing a scarf  
 
This experiment replicated the design and procedure as experiment 1 but trials with 
the mouth region covered by a scarf replaced those with the eye region occluded by 
sunglasses.  
 
Method 
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Participants  
 
Thirteen participants with WS aged 8 years 4 months to 17 years 1 month (mean 12 
years 6 months SD 30 months) were recruited via the Williams syndrome Foundation. 
All participants were previously diagnosed phenotypically and in all cases their 
diagnosis was confirmed with positive FISH testing. The sample comprised 7 males 
and 6 females. On the RCPM the WS group scored between 10 and 24 (mean 13). 
 
Participants with WS were individually matched to a typically developing individual 
of comparable nonverbal ability (NV) replicating the procedure set out in experiment 
1. The NV matched group was comprised of 6 males and 7 females and participants 
were aged between 6 years 6 months and 12 years 0 months (mean 7 years 4 months, 
SD 24 months). Typically developing participants were recruited from local schools 
and the SDQ confirmed the absence of any atypicalities (see experiment 1).  On the 
RCPM the NV matched group scored between 11 and 22 (mean 13). There was no 
significant difference between groups (p=.75) but chronologically the WS group was 
significantly older than the NV group (t(12)=3.61, p<.05). 
 
Materials and Design  
 
As in experiment 1, the task was run using E-Prime presented on a Dell Latitude 
D820 computer. Participants were shown two faces side by side (see Figure 1). All 
faces were unfamiliar to participants and the grey scale images were standardised for 
size. The size of stimuli replicated those used in Experiment 1. One face showed a 
frontal view whilst the other was a 45degree angle. Participants completed 40 
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experimental trials plus 4 practice trials. Half the trials (total 22) showed full-face 
images whilst half showed actors with the lower face covered by a black scarf. The 
same scarf was used by all actors in the stimuli. The same faces appeared in the scarf 
and whole face trials. For ‘same’ trials (10 full-face and 10 scarf trials) the two faces 
were of the same individual. For ‘different’ trials the two faces were of different 
individuals matched for gender and appearance (see Figure 1). Ten different faces (6 
females, 4 males) were used and each face appeared in a ‘same’ and a ‘different’ trial. 
Between each trial appeared a 500msec blank screen followed by a central fixation 
cross (500msec). Face pairs remained on screen until the participant provided their 
key response. 
 
Procedure  
 
All participants successfully completed 4 practice trials followed by 40 experimental 
trials. The procedure replicated that used in experiment 1. Participants were told that 
they would see two faces and must decide (quickly and accurately) whether the two 
pictures were of the same person or different people (by pressing keys marked as 
‘same’ or ‘different’).  
 
 
Results 
Accuracy  
 
An analysis of variance (ANOVA) with factors Group (WS, TD) and Condition 
(whole face, scarf) revealed a significant effect of Group (F(1,24)=9.89, p<.01; mean 
WS 78%, TD 83%). Participants with WS were less accurate than typically 
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developing participants of comparable nonverbal ability. There was a significant 
effect of Condition (F(1,24)=7.26, p<.05; whole face 83%, scarf 78%) as the task was 
easier using the full-face than with mouth region covered. The interaction between 
factors was not significant (p=.66) and this is supported by the pattern seen in Table 1. 
 
Reaction times 
 
Reaction times are analysed for trials answered correctly. An ANOVA with factors 
Group (WS, TD) and Condition (whole face, scarf) revealed significant effect of 
Condition (F(1,24)= 4.45, p<.05; mean whole face 3211msec, scarf 3677msec) as 
participants were slower to respond in the scarf than whole face condition. There was 
a trend towards individuals with WS responding slower than those developing 
typically (F(1,24)=3.61, p=.07; mean WS 3689msec, TD 3198msec). The interaction 
between factors was not significant (p=.42). 
 
Correlation with age 
Although some care is required due to the sample size, the effect of age on task 
performance was examined. There was no significant correlation between 
chronological age and overall task accuracy in WS (p=.78) or TD (p=.29). There was 
also no significant correlation for either group when chronological age was 
considered against accuracy for the whole face (WS p=.41; TD p=.36) or scarf 
conditions (WS p=.53; TD p=.36). For reaction time (RT) analyses, the time taken to 
complete the task (irrespective of trial type) was not significantly correlated with age 
in WS (p=.22) but was negatively correlated with age in TD (r=-.55, p<.05). Older 
typically developing participants responded fastest. The pattern was consistent for the 
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whole face condition (r=-.60, p<.05) and the scarf condition (r=-.61, p<.05). In WS, 
age was not correlated with RT to either whole faces (p=.32) or the scarf condition 
(p=.42).  
 
General Discussion 
 
Two experiments explored use of the eye (experiment 1) and mouth (experiment 2) 
regions when matching unfamiliar faces on identity. Participants with WS and their 
typically developing counterparts were required to indicate whether two faces were of 
the same person or different people when stimuli showed whole faces, the eyes 
occluded by sunglasses or the mouth region covered by a scarf (Figure 1). Accuracy 
analyses revealed that individuals with WS were significantly less accurate than 
participants developing typically (of comparable non-verbal ability) across 
experiments, irrespective of the face information available for use and the untimed 
nature of the task. Participants with WS were less accurate at matching faces in both 
experiments when some of the facial information was unavailable, compared to when 
using the full face. When the mouth region was covered participants with WS were no 
more or less affected than typically developing individuals, however, they were 
significantly more affected than seen in typical development when the eyes were 
covered. Whilst information from the whole face is important for face matching, some 
parts of the face may be more important than others and this may vary between 
populations. 
 
Experiment 1 showed that individuals with WS were extremely slow to complete the 
matching task when the eye region was covered with sunglasses. The reaction time 
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effect was not solely due to the impact of covering any part of the face, the same 
pattern was not evident with the mouth region covered1. This result rules out the 
notion that participants with WS may have been distracted by the addition of extra 
information (e.g. paraphernalia) to the stimuli picture, or by the degradation of the 
face image, as the effect was missing from experiment 2. Individuals with WS were 
no more (or less) affected in terms of the relative change in reaction times than 
typically developing participants when the mouth region was covered by a scarf. 
However, the dramatic increase in reaction time shown when the eye region was 
covered indicated a much greater effect for individuals with WS than those 
developing typically. This pattern mirrors the effect seen for accuracy data where 
individuals with WS were more affected than those developing typically when the eye 
region was covered. The decrease in accuracy (compared to the lack of decrease seen 
in typical development) alongside this increase in reaction time may imply that this 
population were less able to use information from the rest of the face. For individuals 
developing typically it may have been possible to use a different face region as there 
was no effect on accuracy or reaction time measures. One possible interpretation of 
these data is that covering the eye region forces use of a more effortful task 
completion strategy for individuals with WS, but not for those developing typically. If 
attention is directed towards the eye region for longer than typical (see Riby & 
Hancock, 2008) this may be at the expense of learning to use other face regions when 
required to do so. Individuals with WS have also been linked to use of a feature-by-
feature face perception strategy, as opposed to a configural processing style (e.g. 
Karmiloff-Smith et al., 2004). Research using different types of face tasks with 
                                                 
1
 It should be noted that some caution is required when making comparisons across experiments due 
different participants taking part, for this reason the discussion focuses on the difference between the 
WS and matched TD groups for each task, rather than analysing or discussing the relative cost of 
covering the eyes or mouth for each participant. 
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typically developing children has linked longer reaction times with more feature 
(rather than configural) processing (Donnelly & Hadwin, 2003). In the current task 
such a strategy may be linked with longer processing times and may underlie the 
behaviour evident when the eye region is covered. Further work would be required to 
investigate if this is the case and why occlusion of the eye region may be more likely 
to shift processing strategy in the WS group as opposed to the typically developing 
group. Indeed the pattern seen in typical development in the current study warrants 
further investigation across a range of ages. 
 
It could also be proposed that covering the eyes causes interference as individuals 
with WS are slower to disengage from this facial area in order to process information 
that is available from other face regions. This suggestion fits well with the notion that 
individuals with WS have difficulties shifting attention (Cornish, Scerif, & Karmiloff-
Smith, 2007) and that frontal lobe dysfunction contributes to the gaze behaviours and 
atypicalities of individuals with the disorder (Porter, Coltheart, & Langdon, 2007). If 
individuals with WS first fixate on an area of the face that is typically highly salient 
(e.g. the eyes) this may cause more problems when they are required to disengage 
from this face region and shift to a more informative source. Some have suggested 
that the nature of WS face gaze is associated with ‘sticky fixation’, a difficulty 
disengaging, shifting or modulating attention (Mervis et al., 2003). Indeed although 
faces do not appear to capture attention more rapidly in WS, once attention has been 
fixated upon the face disengaging is somewhat problematic (Riby & Hancock, 2009). 
Research has not specifically investigated scan paths within faces to explore the 
pattern of gaze shifts towards and away from the eye region but future eye tracking 
research may be particularly useful here. This would also add to the data for typically 
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developing participants and could be used with a wide age range to explore the results 
seen here. With evidence of prolonged fixation to the eye region of faces for 
individuals with WS under free-viewing conditions (Riby & Hancock, 2009) this 
avenue of investigation could reveal important components of task completion and the 
interplay between attention mechanism, face perception and social interactions styles 
in this disorder as well as in typical development.  
 
The current study suggests that a preference for directing attention to the eye region 
and a predominance of eye region fixations (as a proportion of overall face gaze) may 
not always be beneficial. In typical development individuals scan the whole face and 
perceive the facial configuration. Although the eyes are particularly salient within the 
face typically developing individuals do not spend as much time fixating upon this 
region as individuals with WS (Riby & Hancock, 2008). When the eye region is not 
available, for example in situations when people wear sunglasses, individuals with 
WS may have specific problems processing information from faces, especially if 
required to do so rapidly. However, individuals without WS may have spent more 
time scanning other regions of the face and using the whole face configuration to gain 
information on identity; thus they are less affected by occlusion of the eyes.  
 
The technique of feature occlusion in the current study (using sunglasses or a scarf) 
provides a more naturalistic assessment of face skill by participants with WS than 
studies where the face is cropped more unnaturally (e.g. Riby et al., 2009, Tager-
Flusberg et al., 2003). Indeed this is also the case for studies of typical face perception 
strategies that have used cropped face parts (Landell, 1979).  Using whole face stimuli 
with natural manipulations can emphasise the role of eye saliency within the whole 
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face. The current results confirm the salient role of the eyes in typical face perception 
and their role in processing identity and the study goes further to suggest the 
possibility of exaggerated eye saliency in WS. The findings proposed here require 
further work with individuals who are developing typically to learn more about use of 
the whole face and saliency of the eye region across different age groups. This is 
likely to involve large sample sizes and work with  a larger age range of participants. 
 
Previous research involving individuals with autistic spectrum disorders has linked 
atypicalities of gaze behaviour (specifically a lack of face and eye region fixations) to 
socio-cognitive skills and face perception atypicalities (e.g. Klin et al., 2002). In much 
the same way the current results suggest that it is conceivable to link gaze behaviours 
of individuals with WS (specifically prolonged face gaze or eye region fixations) with 
atypicalities of face perception. Further exploration of the allocation of attention (for 
example to face information) may impact upon cognition (specifically social 
cognition) are clearly warranted to identify atypicalities in the WS population.  
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Figure 1: Stimuli for conditions in experiments 1 (sunglasses) and 2 (scarf) 
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Table 1: Mean accuracy (percentage correct) and reaction times (milliseconds) for 
whole face and part face conditions according to task and group (standard deviation in 
parenthesis)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Experiment 1 Whole face Sunglasses  
Accuracy (%)   
WS 79 (9.46) 73 (4.79) 
TD 85 (8.42) 84 (7.63) 
Reaction times   
WS 3717 (2099) 4746 (1591) 
TD 3103 (1300) 3247 (1349) 
Experiment 2 Whole face Scarf  
Accuracy (%)   
WS 80 (2.47) 75 (4.56) 
TD 85 (9.00) 80 (7.47) 
Reaction times   
WS 3439 (585) 3938 (817) 
TD 2984 (889) 3415 (898) 
